That is another advantage for battery operated mass spectrometer.
Development of a Palm Portable Mass Spectrometer*
Mo Yang, Tae-Young Kim, Han-Gyu Kim, Hyun-Cheol Hwang, Seok-Kyung Yi, Do-Hoon Kim Theoretical simulation of the ion trap geometry was confirmed by measuring the mass spectrum on a laboratory test bed, and then the ion trap assembly is engineered.
The biggest challenge was the miniaturizing the high vacuum system. We have studied various mini high vacuum pumps and decided to go with ion getter pump.
The pulse sampling valve reduces the pumping load and extends the life time.
An then we have developed a micro computer for PPMS.
Actually we have repeated designing, engineering, testing, many times. And finally got this shape. 
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A Micro-Computer developed for PPMS
We have developed an imbedded micro computer, using an ARM 9 CPU. The printed circuit board is a 7 layer board with more than 5000 connections. The PPMS is designed for measuring the trace gases in the air so the air ions are eliminated and the mass scans from 45 to 300.
However, ones of you in space sciences might be interested in measuring rather simple gases for studying the planet atmosphere or frozen gases.
In this case you have to shift the mass range, changing the RF frequency from 3.9 MHz to 7 MHz. This is a result of one time experiment and we did not try much for the optimization. What should be improved further?
Development of a Palm Portable Mass Spectrometer*
• The ultimate operational requirements are different depending on the applications.
• End user' s response will accelerate the further R&D.
Certainly there are many things we should improve Military application is on which we are now concentrating most of our efforts.
The size can be still reduced but PPMS is already good enough.
Required detection limit of CW agents in the air is usually 0.1 mg/m3. And the PPMS is a little bit short to this requirement. So we are considering to attach a sample gas preconcentrator. This will certainly increase the sensitivity up to 1000 times but it will lose the detection time. However, the mini size is not that critical here so I will skip this. On the Mars surface, the most critical problem would be the gas pressure of 7 Torr. This is a very active glow discharge region so that any voltage higher than 120V may not be exposed to the Mar's atmosphere. Otherwise, just one pulse of glow discharge break down may destroy all electronics.
You have to shield all the HV components, cables, and connectors very carefully, or you have to make the mass spectrometer with any voltages below 100V, including ionization, mass separation, and ion detection, and vacuum pump. Well, this would be a quiet new concept of mass spectrometer that would be possible with PPMS.
On the Venus, the most critical problem is not the pressure but the hot temperature. It goes up to 480 degrees C. The vacuum chamber and ion trap assembly may survive in that temperature but electronics would not be able to.
If you slowly descend the mass spectrometer into On the moon and comets, surrounding is high vacuum.
In this environment, the most interest is how to vaporize the solid particle sample into the mass spectrometer.
We know that a couple of aerosol particle mass spectrometer has been developed for real-time measurement.
This system could be applied to this mission but small size would be again another scope of development.
슬라이드 34 We could make a mass spectrometer in mobile phone size, but who needs it?
In fact I once planned to develop a MS chip that integrates all control electronics in a finger nail size but the company has stopped it because they could not find any prospective end user in large quantity.
Well, should any of you consider the PPMS application seriously, we would be happy to collaborate either in research or business development.
However, if you ask me to provide a couple of sample set just for evaluation, then it would be somewhat awkward to follow since one unit 
